Does preconditioning act by glycogen depletion in the isolated rat heart?
Preconditioning hastens the time to onset of ischaemic contracture and increases peak contracture in an isolated perfused rat heart, but improves recovery of function. The preconditioning ischaemic episode is also known to deplete glycogen stores. We tested whether a depletion in glycogen is related to the protection conferred by preconditioning. The isolated Langendorff perfused rat heart, with a left ventricular balloon to record function, was perfused with either glucose 11 mM, acetate 5 mM, or glucose 11 mM + insulin to alter pre-ischaemic glycogen levels prior to 30 min total global ischaemia. In addition, hearts were preconditioned by an episode of 5 min ischaemia and 5 min reperfusion. Time to onset of contracture (TOC-min), peak contracture and recovery of developed pressure after 20 min reperfusion with glucose-containing perfusate (both expressed as percentage pre-ischaemic developed pressure) were measured (n = 9-10). Parallel groups of hearts were clamped at various times for assessment of tissue metabolites. Acetate pre-perfusion reduced glycogen levels compared to glucose hearts, from 16.27 +/- 0.44 to 10.77 +/- 0.96 mumol/g wet wt. TOC was reduced and peak contracture increased, with poor functional recovery. Glucose + insulin pre-perfusion increased glycogen (21.39 +/- 1.08 mumol/g wet wt) with opposite effects on contracture, but functional recovery was still poor. Preconditioning hastened the time to onset of contracture, which could be partially attributed to glycogen depletion. Preconditioning significantly improved functional recovery in glucose hearts, but had little or no effect in the other groups. Thus the protective effect on functional recovery could not be linked to glycogen depletion. Pre-ischaemic glycogen appeared to play a dual role. When low, preconditioning was ineffective, presumably because of lack of production of glycolytic ATP, and severe contracture. When pre-ischaemic glycogen was increased, preconditioning was also relatively ineffective, presumably because of excess accumulation of the metabolites of glycogenolysis.